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(54) IC CARD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To not only update display 
contents according to the use of the card, but also 
improve the reliability of the display contents, and to 
facilitate the rewriting of data. 
SOLUTION: A liquid crystal display device 12 which 
uses ferroelectric high- polymer liquid crystal is fixed to 
the card base material 10a of the 10 card 10. An 10 chip / 
17 as the single-chip microcontroller unit of an 10 module 1 
11 arranged in the card base material 10a is provided 
with a memory for data and a CPU which updates the 
data in the data memory according to transmission from 
an external device. The CPU is provided with the 
function of an LCD controller which displays information 
corresponding to the data recorded in the data memory 

on an LCD 12. The display contents of the LCD 12 are updated associatively as data are 
written or added to the data memory. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the IC card which has a transceiver medium means to carry transmission and 
reception with a plate-like card base material, IC module arranged inside the above-mentioned 
card base material, the above-mentioned IC module, and an external device The indicating 
equipment is being fixed to the above-mentioned card base material. The above-mentioned IC 
module A storage means to memorize data, and the control means which records the-data to 
data processing and/or the above-mentioned storage means of data based on the transmission 
from the above-mentioned external device, The IC card characterized by having the display 
control means which displays on the above-mentioned display the information equivalent to the 
data recorded on the above-mentioned storage means. 

[Claim 2] The above-mentioned storage means, the above-mentioned control means, and the 
above-mentioned indicating-equipment control means are an IC card according to claim 1 
characterized by being prepared in the single chip microcontroller unit. 
[Claim 3] The IC card according to claim 2 characterized by mounting the above-mentioned 
single chip microcontroller unit in the substrate of the above-mentioned indicating equipment. 
[Claim 4] The above-mentioned display is an IC card according to claim 1 to 3 characterized by 
having the memory effect which can check the contents of a display by looking at least 1G 
seconds or more after termination of electric-field impression. 

[Claim 5] The above-mentioned display is an IC card according to claim 1 to 3 characterized by 
having the memory effect which can check the contents of a display by looking until electric 
field are impressed next after termination of electric-field impression. 
[Claim 6] The IC card according to claim 1 to 5 which is equipped with the external terminal 
exposed to the above-mentioned IC card on the front face of the above-mentioned card base 
material, and the antenna laid under the interior of the above-mentioned card base material, 
and is alternatively characterized by transmission and reception with the above-mentioned 
external device being possible through the above-mentioned external terminal or the above- 
mentioned antenna as the above-mentioned transceiver medium means from both a contact 
method and a non-contact method. 

[Claim 7] The above-mentioned antenna is an IC card according to claim 6 characterized by 
being formed in the field of the substrate of the above-mentioned display. 
[Claim 8] As the above-mentioned transceiver medium means, it is the IC card according to 
claim 1 to 7 which is equipped with the external terminal exposed to the above-mentioned IC 
card on the front face of the above-mentioned card base material, and the antenna laid under 
the interior of the above-mentioned card base material, and is characterized by forming the 
above-mentioned antenna in the field of the substrate of the above-mentioned display. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates the contents of storage to the IC card which can 

be checked by looking with a display. 

[0002] 

[Description of the Prior Art] The IC card is widely used as data carriers, such as an ID card 
and a prepaid card. Especially, since there is little contact resistance compared with a contact 
process IC card, as for a noncontact IC card, effect of an external environment is not received 
in RA/V, but there is little operating procedure and it is spreading further from the reason RA/V is 
easy. There are many by which the noncontact IC card and contact process IC card is 
generally also developed for the purpose of substitution of transfer of money. For this reason, it 
has the security function which was excellent in any card. 

[0003] If a cardholder can check the contents of storage by looking in an IC card, it may be 
convenient for it. For example, the display of balance frequency or operating frequency is 
needed by the prepaid card and the entrainment coupon ticket of an electric car, and the 
display of the use section or a shelf-life is needed by the commuter pass. Conventionally, such 
a display is performed by forming media, such as low-molecular and a macromolecule method, 
a magnetic microcapsule method, a magnetic powder method, and a leuco rewrite (leuco- 
rewrite) method, in the field of a card. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, when such contents of a display are 
updated according to use of a card, they are desirable. That is, an IC card is desirable in it 
being the rewrite type which can rewrite the contents of a display. In addition to the RA/V 
equipment of an IC card, the rewriting equipment only for display media formed in the card is 
needed, and it must stop however, having to rewrite a display medium separately from RA/V of 
data by the conventional means of displaying in this case. For example, by the rewriting 
equipment of a magnetic method, or the MAG and a heating method, and the medium of a 
magnetic powder method, the rewriting equipment of a magnetic method is required of the 
medium of rewriting equipment according to heat with the medium of low-molecular and a 
macromolecule method, or the medium of a leuco rewrite method, and a magnetic 
microcapsule method. Long duration is needed for a postscript or rewriting of data for these 
rewritings. Moreover, since rewriting of these displays is performed by the contact process, the 
advantage that the above RAA/ is easy in the case of a noncontact IC card and that it is quick is 
no longer acquired. 

[0005] Moreover, since RA/V of data and rewriting of a display medium are performed 
separately, an unauthorized use person etc. is able to rewrite only the contents of a display of a 
display medium. For example, when an unauthorized use person rewrites the contents of a 
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display, the contents of a display of an IC card cannot judge whether it is the right only by 
human being's eyes. That is, there is no dependability in the contents of a display. 
[0006] In the place, the card equipped with the liquid crystal display function is indicated by 
JP,5-238181,A. However, the liquid crystal display section given in this official report updates 
those contents of a display by impression of the electrical potential difference from the outside. 
Even if it diverts this technique to an IC card, in addition to the RA/V equipment of an IC card, 
the updating equipment only for the liquid crystal display sections formed in the card is needed 
after all, and it must stop therefore, having to update the liquid crystal display section 
separately from the postscript of data, or rewriting. For this reason, there are the completely 
same various troubles as the above. 

[0007] This invention is made in consideration of the above-mentioned situation, and can 
update the contents of a display, and its dependability of the contents of a display is high, and it 
aims at moreover rewriting of data etc. offering an easy IC card. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
IC card concerning this invention In the IC card which has a transceiver medium means to 
carry transmission and reception with a plate-like card base material. IC module arranged 
inside the above-mentioned card base material, the above-mentioned IC module, and an 
external device The indicating equipment is being fixed to the above-mentioned card base 
material. The above-mentioned IC module A storage means to memorize data, and the control 
means which records the data to data processing and/or the above-mentioned storage means 
of data based on the transmission from the above-mentioned external device. It is 
characterized by having the display control means which displays on the above-mentioned 
display the information equivalent to the data recorded on the above-mentioned storage 
means. 

[0009] According to the above-mentioned IC card, a display control means displays on a 
display the information equivalent to the data which the control means recorded data on the 
storage means based on the transmission from an external device, and were recorded on the 
storage means. Therefore, the contents of a display can be updated. Moreover, since the 
postscript of data or rewriting is interlocked with and renewal of the contents of a display of a 
display is performed, the equipment only for [ the contents of a display of a display ] updating is 
unnecessary, and the time amount for it does not join a postscript or rewriting of data. 
Furthermore, since the contents of a display of an indicating equipment support the record data 
of a storage means completely, they can hardly perform that an unauthorized use person 
changes the contents of a display separately from stored data. That is, the dependability of the 
contents of a display can be raised. 

[0010] When the above-mentioned storage means, the above-mentioned control means, and 
the above-mentioned indicating-equipment control means are prepared in the single chip 
microcontroller unit, they are desirable. In this case, it is possible it to become still more difficult 
to change the contents of a display of an account display separately from the contents of 
record of a storage means, and to raise the dependability of the contents of a display further. 
[0011] Furthermore, it is desirable when the above-mentioned single chip microcontroller unit 
mounts in the substrate of the above-mentioned indicating equipment. According to this, it is 
possible to be able to skip the connection process of an indicating equipment and a single chip 
microcontroller unit, when it is not necessary to cause the rise of the number of components, 
and to simplify manufacture. 

[0012] After termination of electric-field impression, when the above-mentioned display has the 
memory effect which can check the contents of a display by looking at least 10 seconds or 
more, it is desirable. According to this, the owner of an IC card or the manager of the service 
space of an IC card is able to check by looking the information equivalent to the data recorded 
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on the storage means at least within a predetermined period after termination of not only the 
time of impression of electric field but impression (after use of an IC card). 
[0013] Moreover, when the above-mentioned display has the memory effect which can check 
the contents of a display by looking, it is desirable after termination of electric-field impression 
until electric field are impressed to a degree. According to this, the owner of an IC card or the 
manager of the service space of an IC card can always check by looking the information 
equivalent to the data recorded on the storage means. In this case, even if there is not a reader 
in the regular location or an individual portable reading terminal, record data can be checked 
and it is convenient. 

[0014] You may be any of the antenna for transmission and reception with the non-contact 
method laid under the external terminal for transmission and reception with the contact method 
exposed to the front face of a card base material, and the interior of a card base material as the 
above-mentioned transceiver medium means. However, the above-mentioned IC card is 
equipped with the external terminal exposed to the front face of the above-mentioned card 
base material, and the antenna laid under the interior of the above-mentioned card base 
material as the above-mentioned transceiver medium means, and alternatively from both a 
contact method and a non-contact method, when transmission and reception with the above- 
mentioned external device are possible through the above-mentioned external terminal or the 
above-mentioned antenna, it is desirable. In this case, also with the R/W equipment of a 
contact method, or the R/W equipment of a non-contact method, R/W of the data of an IC card 
is possible and it is convenient. 

[0015] When the above-mentioned antenna is formed in the field of the substrate of the above- 
mentioned display, it is desirable. According to this, it is not necessary to cause the rise of the 
number of components the top which can adopt the production process which can simplify 
manufacture. 
[0016] 

[Embodiment of the Invention] Hereafter, various operation gestalten of this invention are 

explained with reference to a drawing. 

1. 1st Operation Gestalt (Contact Process IC Card) 

A. A block diagram 1 is a top view showing IC card 10 concerning 1 operation gestalt of this 
invention. This IC card 10 is equipped with the liquid crystal display (LCD, display) 12 which 
rectangular plate-like card base material 10a and card base material 10a are laid underground 
and fixed, and was mostly exposed only for the screen to them by one side of card base 
material 10a. Moreover, the IC module 1 1 is being laid underground and fixed by card base 
material 10a. The IC module 1 1 is equipped with two or more external terminals 13, and the 
electric power supply from transfer of a signal with the R/W equipment of data and the R/W 
equipment of data is performed by the contact method through this external terminal 
(transceiver medium means) 13. Pattern formation of the external terminal 13 is carried out to 
plate-like on the IC module 1 1 , and it is exposed on one side of card base material 10a. 
[0017] A-1. The reflective mold monochrome liquid crystal panel type using the film-like plastic 
plate as LCDLCD12 is desirable. Compared with the conventional panel by which the glass 
substrate was used for this, weight is 1/2 and thickness is 2/3. And since LCD12 using a film- 
like plastic plate has good shock resistance, even if it drops it, it does not break, and since 
flexibility is high, even if it bends, it cannot break easily. Thus, since there is little breakage, it is 
suitable for a portable IC card lightweight small. 

[0018] The structure of this LCD12 is shown in drawing 2 . LCD12 is equipped with the 
substrate 2 made from plastics which counters parallel of two sheets, 2\ the liquid crystal 7 
prepared among these, and a substrate 2 and the sealant 5 which closes the edges of 2* and 
encloses liquid crystal 7 in collaboration with a substrate 2 and 2*. On the substrate 2 and the 
field which counters mutually [ 2' ], the transparence electric conducfion film 3 and 3' are 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/7/2007 



JP,1 1-120312,A [DETAILED DESCRIPTION] 

f 



Page 4 of 12 



prepared, respectively. Lower transparence electric conduction film 3' is a common electrode 
layer, and the upper transparence electric conduction film 3 is a pattern electrode layer which 
forms a display. On the substrate 2 and the field which counters mutually [ Z ], the orientation 
film 4 and 4' are formed so that the transparence electric conduction film 3 and 3' may be 
covered. Moreover, between a substrate 2 and 2', the spacer 6 of the shape of a particle which 
makes both spacing homogeneity is arranged. Furthermore, in the field of the outside of a 
substrate 2 and 2', the upper polarizing plate 1 and bottom polarizing plate 1' have fixed, 
respectively, and the reflecting plate 8 which illuminates a liquid crystal display has fixed in the 
inferior surface of tongue of bottom polarizing plate 1'. 

[0019] As a substrate 2 and 2\ the thing with little optical anisotropy which has high thermal 
resistance is desirable. As an ingredient which realizes this, allyl compound diethylene glycol 
carbonate, a polycarbonate, polyarylate, PES (polyether sulfone), and acrylic plastics 
(conversion acrylic PDA) are mentioned. Rebound ace court processing for blemish prevention 
is carried out to a substrate 2 and 2*. Furthermore, on the substrate 2 and the rebound ace 
court side which counters mutually [ 2' ], the inorganic oxide (SiNX+SiOX) used as the under 
coat of the transparence electric conduction film 3 is prepared by sputtering. 
[0020] The transparence electric conduction film 3 and 3' consist of ITO. The transparence 
electric conduction film 3 and 3' are prepared by the sputtering method, carrying out 
temperature control in consideration of the thermal resistance of the substrate 2 which consists 
of plastics, and 2', so that the heat treatment temperature of a substrate 2 and 2' may be kept 
at about 150 degrees C or less. 

[0021] Using the ink which dissolved the polymer which the polymerization already completed 
in the high boiler, the orientation film 4 and 4' are printed by well-known thin film printing, such 
as offset printing, and are formed by heating and forming membranes at the temperature of the 
solvent boiling point neighborhood. At the conventional LCD which has a glass substrate, the 
polyimide system ingredient is mainly used, and generally, at 250-350 degrees C, it calcinates 
and poly-AMIKKU-**-izes [ polyimide-], and membranes are formed. However, since thermal 
resistance is lower than glass, and membrane formation on equivalent baking conditions is 
difficult, as for the substrate 2 made from plastics, and 2', the orientation film 4 and 4' are 
formed by above printings and heating. 

[0022] A sealant 5 uses the epoxy resin of the low-temperature baking type which heat- 
hardens at 140 degrees C in consideration of the thermal resistance of a substrate 2 and Z like 
the orientation film 4 and the ingredient of 4'. When sticking a substrate 2 and 2', in order for a 
high pressure and high heat to join coincidence, the lower possible one of the curing 
temperature of a sealant 5 is desirable. Furthermore, suitable fiexibility, adhesion, electric 
insulation, and moisture resistance are needed for a sealant 5. This sealant 5 is formed by 
well-known print processes, such as screen-stencil. 

[0023] The dimensional accuracy of a spacer 6 is higher than the case of Glass LCD. In order 
to obtain a high-definition display with Plastics LCD, it is because uniform eel spacing is 
required. As for the grain shape of a spacer 6, it is desirable that it is the pearl form particle 
which cannot damage the orientation film 4 in a eel easily. As the ingredient, plastics, a silica, 
and glass fiber are usable, and when it is plastics, since a divinylbenzene system, a 
benzoguanamine system, a styrene system, etc. are globular form particles, it is desirable. 
Moreover, when fixed to a substrate 2 and 2' by adhesives, a spacer 6 is desirable, so that a 
spacer 6 may set suitable spacing, and may be distributed and spacing of a substrate 2 and 2' 
may become homogeneity. About especially the spacer 6 of plastics, if the perimeter of a 
spacer 6 is coated with the resin of a polyolefine system as adhesives and these are arranged 
between a substrate 2 and 2', adhesion with a substrate 2 and 2* is good. 
[0024] After termination of electric-field impression, when liquid crystal 7 has the memory effect 
which can check the contents of a display by looking at least 10 seconds or more, it is 
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desirable. According to this, the owner of IC card 10 or the manager of the service space of IC 
card 10 is able to check the contents of a display of liquid crystal 7 by looking at least within a 
predetermined period after termination of not only the time of impression of electric field but 
electric-field impression. It is desirable when a ferroelectric liquid crystal ingredient is used for 
the ingredient of liquid crystal 7 from this viewpoint. As a ferroelectric liquid crystal ingredient, 
there is a constituent containing a ferroelectricity polymer liquid crystal or this. According to 
these ingredients, while being able to improve the reinforcement and endurance over external 
force, such as an impact and bending, the memory effect by the bistability nature of a 
ferroelectricity polymer liquid crystal can be used. 

[0025] There are for example, an acrylate principal chain system liquid crystal polymer, a 
methacrylate principal chain. system liquid crystal polymer, a chloro acrylate principal chain 
system liquid crystal polymer, an oxirane principal chain system liquid crystal polymer, a 
siloxane principal chain system liquid crystal polymer, a siloxane-olefin principal chain system 
liquid crystal polymer, an ester principal chain system liquid crystal polymer, etc. in a 
ferroelectricity polymer liquid crystal. By using these ferroelectricity polymer liquid crystals, the 
owner of IC card 10 or the manager of the service space of IC card 10 is able to check the 
contents of a display of liquid crystal 7 by looking at least within a predetermined period after 
termination of electric-field impression. For example, immediately after use termination of an IC 
card, since the contents of a display of liquid crystal 7 can be checked, it is convenient. 
[0026] Moreover, when it carries out as [ check / an orientation condition is maintained and / 
the contents of a display ], it is desirable until electric field are impressed not only to a short 
time after termination of electric-field impression of liquid crystal 7 but to a degree by selecting 
the ingredient of these ferroelectricity polymer liquid crystals carefully further. 
[0027] A-2. IC module, now the IC module 1 1 currently laid under the card base material 10a 
are equipped with the IC substrate (film substrate) 16 which consists of glass epoxy, polyimide 
resin, etc. Eight surface terminals (external terminal) 13 which consist of metal thin films and 
which were mostly divided by the rectangle are formed in the front face of the film substrate 16, 
and as shown in drawing 1 , the external terminal 13 is exposed to the front face of card base 
material 10a. 

[0028] The IC chip 17 is mounted in the rear face of the film substrate 16. Moreover, the circuit 
pattern 14 is formed in the rear face of the film substrate 16, and the terminal of the IC chip 17 
is connected to the circuit pattern 14 through the bonding wire 18. You may connect by the 
face down method which the terminal of the IC chip 17 is made to counter a circuit pattern, and 
is contacted in addition to this. Moreover, the through hole 15 which penetrates the external 
terminal 13, the film substrate 16, and the circuit pattern 14 is drilled, a metal thin film layer is 
formed in the inner skin of a through hole 15 of plating, and, thereby, the fiow between the 
external terminal 13 on the side front of the external terminal 13 and the circuit pattern 14 on a 
background is taken. 

[0029] Furthermore, the resin seal section (resin mold section) 19 which consists of an epoxy 
resin and protects the IC chip 17 and a bonding wire 18 is formed in the background of the film 
substrate 16. 

[0030] As shown in drawing 3 , CPU (control means)30 and the memory 31 for data (storage 
means) are accumulated, and the IC chip 17 constitutes a single chip MCU (microcontroller 
unit). CPU30 controls the processing based on the signal which controlled transfer of data with 
the RA/V equipment of data, and was received. Moreover, CPU30 also has the function of 
ROM32 which is the memory for a program of these control processings, and RAM33 which is 
the memory for data processing as working area of control processing. Furthermore, CPU30 
has the function of the LCD controller (a LCD driver, display control means) 34 which controls 
the contents of a display of LCD12. 

[0031] The employment data in which use hysteresis besides the proper data in which the date 
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of issue of IC card 10, the initial frequency of issue, an owner name, a shelf-life, etc. are 
shown, balance frequency, etc. are shown are recorded on the memory 31 for data. Among 
these data, proper data and use hysteresis are added based on the signal which CPU30 
received, for example, CPU30 performs data processing based on an input signal, and balance 
frequency records them. In addition, once it memorizes in the memory 31 for data, it is 
preventing from eliminating proper data. 

[0032] Moreover, there is a field which stores the image data (indicative data) which 
determines the energization condition of the transparence electric conduction film 3 (refer to 
drawina 2 ) of a LCD12 top, i.e., the contents of a display of LCD12, in the memory 31 for data. 
Let this field be the display data memory 35. The LCD controller 34 chooses the data which 
should be displayed on LCD12 from the data which appeared in the address bus and data bus 
of CPU30, changes this data into image data, and stores it in the display data memory 35. 
Moreover, the LCD controller 34 calls an indicative data from the display data memory 35, and 
transmits it to LCD12, The data which should be displayed may be any among the above- 
mentioned proper data and employment data, and may be plural. In the example shown in 
drawing 1 and drawing 3 , balance frequency is displayed on LCD12. If this indicative data is 
transmitted to LCD12, an electrical potential difference will be impressed between the 
transparence electric conduction film 3 of LCD12, and 3*. Thereby, in the liquid crystal 7 which 
is a ferroelectric liquid crystal, an orientation condition is changed and the contents of a display 
are updated. 

[0033] A-3. As shown In the connection diagram 3 of LCD and IC module, in this operation 
gestalt, LCD12 and the IC module 11 are connected by the TAB (tape automated bonding) 
method which used TCP (tape carrier package). The flexible tape 22 is stuck on the inferior 
surface of tongue of the end section of the substrate 2 of LCD12, and the inferior surface of 
tongue of the end section of the film substrate 16 of the IC module 1 1 , and, specifically, LCD12 
and the IC module 1 1 are connected by this. In the top face of the flexible tape 22, two or more 
connection Rhine 21 which consists of copper foil has fixed, and TCP consists of a flexible tape 
22 and connection Rhine 21 . 

[0034] Each connection Rhine 21 connects the connection terminal 24 of the transparence 
electric conduction film 3 of LCD12, and the connection terminal 25 of the circuit pattern 14 of 
the IC module 11. According to this connection type, it is possible to sag the flexible tape 22 
and to adjust easily spacing of the IC module 1 1 and LCD12 in IC card 10, with the connection 
between the IC module 11 and LCD12 maintained. 

[0035] LCD12 and the IC module 11 of the process above of A-4. card manufacture which were 
connected are laid under the card base material 10a so that one side and the external terminal 
13 of LCD12 may be exposed. The approach of fixing sheets is employable by carrying out the 
laminating of the core sheet made from a vinyl chloride without the crevice which makes one 
sheet or two or more chlorination vinyl sheets which hollowed the part equivalent to LCD12 and 
the external terminal 13 these and in the shape of said area isomorphism as this process, and 
the lower part of card base material 10a, and heating it (heat lamination process). Moreover, 
the laminating of LCD12, the polyethylene terephthalate sheet of one sheet which hollowed the 
part equivalent to the external terminal 13 these and in the shape of said area isomorphism, 
and the polyethylene terephthalate sheet without the crevice which makes the lower part of 
card base material 10a may be carried out similarly, a clearance may be filled up with resin 
strong against heat, such as reactant hot melt, and these may be fixed. Or LCD12 and the IC 
module 1 1 may be arranged inside metal mold, and it may be filled up with resin In metal mold 
(injection-molding method). 

[0036] B. Above-mentioned IC cards 10, such as an operation B-1. smart card, can be used as 
a smart card. Generally the monetary value data or dealings (use hysteresis) data with which 
the electronic coding of the smart card using an IC card was canied out at the memory for data 
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Is recorded. The following are known by the class of current and smart card. 
[0037] (i) Type with which the data itself which is possible also for also buying monetary value 
on credit and buying it in cash like a prepaid card, and shows monetary value are recorded on 
the memory for data (DEBITTO system type). It can classify into disposer RUTAIPU which will 
be used and thrown away if the balance loses or decreases, and the RIRO double type 
supplemented with monetary value from the cash dispenser of a bank according to this type. 
Moreover, when it classifies according to the existence of a bank account, there are a type 
which is not related to the existence of a bank account, and a type which moves a part of 
deposit of a bank account as monetary value data. 

(ii) Type with which cash will be pulled down from a bank account like a credit cart if an IC card 
is shown to a vender at the time of goods purchase (credit system type). By this type, the data 
in which monetary value and use hysteresis are shown are not recorded on the memory for 
data, but only proper data, such as ID information, are usually recorded on the memory for 
data. 

[0038] The balance is checked, and a user needs to do the self-limit of the use of monetary 
value, or needs to replace monetary value with the former type. It is desirable that the balance 
can always be especially checked by the supplementary repeat when the change in the 
balance is remarkable. It is inconvenient to be forced the check of the contents of record of an 
IC card with the reader in the regular locations, such as a bank. 

[0039] Then, the personal reading terminal of the key folder type which reads the contents of 
record of the memory for data of an IC card, and is reported to a user is proposed 
conventionally. If an IC card is inserted in this personal terminal, balance frequency will be 
displayed on the liquid crystal panel prepared in this terminal. However, if this personal 
terminal cannot be found to a user, while the balance cannot be known, a personal terminal 
must always be carried to check the balance and it Is troublesome for it. 
[0040] On the other hand, in above-mentioned IC card 10, as for liquid crystal 7, an orientation 
condition is maintained until electric field are impressed also even for after termination of 
electric-field impression next (until the data which should display of the contents of record of 
the memory 31 for data next are updated). Therefore, the contents of a display of LCD 12 can 
always be checked by looking. If it puts in another way, even if there is not a reader in the 
regular location or an individual portable reading terminal, record data can be checked and it is 
convenient. 

[0041] The contents of a display of this LCD12 support the record data of the memory 31 for 
data completely. Therefore, an unauthorized use person cannot change the contents of a 
display of LCD12, unless the contents of record of the memory 31 for data are changed. Thus, 
it is possible to raise the dependability of the contents of a display. 
[0042] Furthermore, the memory 31 for data and CPU30 are formed in the IC chip 17 which 
constitutes a single chip.MCU, and since the LCD controller 34 is formed in CPU30, they 
cannot almost change the contents of a display of LCD12 separately from the contents of 
record of the memory 31 for data. Therefore, it is possible to raise the dependability of the 
contents of a display further. 

[0043] When an unauthorized use person and an unjust acquisition person are going to change 
the contents of a display of LCD12 temporarily, it is necessary to make the LCD controller 34 of 
built-in of the IC chip 17 drive, or to drive LCD12 by driver with the another LCD controller 34. 
However, if such an activity is done in order that the trace of an activity may remain in such an 
activity clearly with destruction of card base material 10a, the manager of the service space of 
IC card 10 can be discovered immediately. 

[0044] Furthermore, in above-mentioned IC card 10, in order that the postscript of the data of 
the memory 31 for data or rewriting by CPU30 may be interlocked with based on the 
transmission from an external device and the LCD controller 34 may update the contents of a 
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display of LCD12, the equipment only for [ the contents of a display ] updating is unnecessary, 
and the time amount for it does not join a postscript or rewriting of the data to the memory 31 
for data. 

[0045] By the rewriting equipment of a magnetic method, or the MAG and a heating method, 
and the display medium of a magnetic powder method, the rewriting equipment of a magnetic 
method was required of the display medium of rewriting equipment according to heat with the 
display medium of the conventional low-molecular and macromolecule method, or the display 
medium of a leuco rewrite method, and a magnetic microcapsule method. Moreover, a 
postscript or rewriting of data had taken time amount for this rewriting. Above-mentioned IC 
card 10 can solve these problems. 

[0046] Not only a smart card but a prepaid card and the entrainment coupon ticket of an 
electric car can be used similarly, and above-mentioned IC card 10 can always check balance 
frequency or operating frequency also in these cases, 

[0047] B-2. A commuter pass and above-mentioned IC card 10 can also be used as commuter 
passes, such as an electric car. The display of the use section or a shelf-life is needed as 
contents of a display of LCD12 in this case. Although current and an automatic ticket gate are 
spreading, a ticket gate member checks these contents of a display visually in many cases. As 
a malfeasance, the display of a shelf-life is changed in many cases. 
[0048] Conventionally, the use section and a shelf-life are expressed to the field of a card as 
media, such as low-molecular and a macromolecule method, a magnetic microcapsule 
method, a magnetic powder method, and a leuco rewrite method. These displays by the 
commuter pass are written in at the time of the issue of banknotes, and are rewritten at the 
time of updating. Therefore, when reading the contents of record of a card with an automatic 
ticket gate, it is rare not to perform renewal of the contents of a display, but for a user to sense 
inconvenience. 

[0049] However, by the conventional display medium, it is unreliable by the contents of a 
display. That is, it cannot restrict that the contents of storage and the contents of a display of 
the card are in agreement, and the contents of a display cannot judge whether it is the right 
only by human being's eyes. Moreover, if for example, an unauthorized use person destroys a 
built-in IC chip physically intentionally and rewrites the contents of a display when memory 
independent of IC chip and an independent LCD controller are formed, the contents of a 
display of an IC card cannot judge too whether it is the right only by human being's eyes. 
[0050] On the other hand, in above-mentioned IC card 10, the contents of a display of LCD12 
support the record data of the memory 31 for data completely. The memory 31 for data and 
CPU30 are formed in the IC chip 17 which constitutes a single chip MCU, and since the LCD 
controller 34 is formed in CPU30, they cannot almost change the contents of a display of 
LCD12 separately from the contents of record of the memory 31 for data. Therefore, it is 
possible to raise the dependability of the contents of a display. 

[0051] When an unauthorized use person and an unjust acquisition person are going to change 
the contents of a display of LCD 12 temporarily, it is necessary to make the LCD controller 34 of 
built-in of the IC chip 17 drive, or to drive LCD12 by driver with the another LCD controller 34. 
However, if such an activity is done in order that the trace of an activity may remain in such an 
activity clearly with destruction of card base material 10a, the manager of the service space of 
IC card 10 can be discovered immediately. 

[0052] In further above-mentioned IC card 10, as for liquid crystal 7, an orientation condition is 
maintained until electric field are impressed also even for after termination of electric-field 
impression next (until the data which should display of the contents of record of the memory 31 
for data next are updated). Therefore, even if the contents of a display of LCD12 do not have a 
reader in the location which could always check by looking and was decided, or an individual 
portable reading terminal, they can check record data (for example, shelf-life), and are 
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convenient. 

[0053] C. Example of example Cof modification-1. modification 1 drawing 4 shows the example 
of modification of the connection type of the IC module 1 1 and LCD12. In this example of 
modification, the substrate 2 of a LCD12 top is made to serve a double purpose as a substrate 
of the IC module 1 1 , and the IC chip 17 is mounted in a substrate 2 by the COB (chip on board) 
method. Therefore, the film substrate 16 of dedication of the flexible tape 22 shown in drawing 
3 and the IC module 1 1 is not used. 

[0054] The transparence electric conduction film 3 serves as the role of the circuit pattern 14 in 
the film substrate 16 shown not only in a role of a pattern electrode layer of LCD12 but in 
drawing 3 . The transparence electric conduction film 3 is formed to the part of the IC module 
1 1 , the external terminal 1 3 of the IC module 1 1 is connected to the transparence electric 
conduction film 3 through the metal thin film layer of the inner skin of a through hole 15, and, 
specifically, each electrode of the IC chip 17 is connected to the transparence electric 
conduction film 3. 

[0055] Connection of the electrode of the IC chip 17 and the transparence electric conduction 
film 3 is made by the wirebonding method. That is, each electrode of the IC chip 17 is 
connected to the circuit pattern of the transparence electric conduction film 3 through the 
bonding wire 18. In addition, the bonding wire 18 is pasted up on the circuit pattern of the 
transparence electric conduction film 3 with electroconductive glue 23. In this example of 
modification, since the substrate of a LCD12 top is made to serve a double purpose as an IC 
module 1 1 , the number of components is reduced and a production process is also simplified: 
[0056] C-2. Example of modification 2 drawing 5 shows other examples of modification of the 
connection type of the IC module 1 1 and LCD12. Also in this example of modification, the 
substrate 2 of a LCD12 top is made to serve a double purpose as a substrate of the IC module 
11, and the IC chip 17 is mounted in a substrate 2 by the COB method. And the transparence 
electric conduction film 3 serves as the role of the circuit pattern 14 in the film substrate 16 
shown not only in a role of a pattern electrode layer of LCD12 but in drawing 3 lil<e the example 
1 of modification. 

[0057] Connection of the electrode of the IC chip 17 and the transparence electric conduction 
film 3 is made by the face down method. That is, each electrode of the IC chip 17 is connected 
to the circuit pattern of the transparence electric conduction film 3 through the anisotropy 
electric conduction film 20. In addition, what is necessary is just to paste up the electrode of the 
anisotropy electric conduction film 20, the transparence electric conduction film 3 and the 
anisotropy electric conduction film 20, and the IC chip 17 with electroconductive glue. Also in 
this example of modification, since the substrate of a LCD12 top is made to serve a double 
purpose as an IC module 1 1 , the number of components is reduced and a production process 
is also simplified. 

[0058] 2. 2nd Operation Gestalt (Noncontact IC Card) 

A. A block dia g ram 6 is a top view showing IC card 10 concerning other operation gestalten of 
this invention. In this IC card 10, whole IC module 1 V is mostly laid under the rectangular plate- 
like card base material 10a. That is, there is no external terminal 13 in IC module 11', and there 
is no part exposed on card base material 10a in it. Instead of the external terminal 13, antenna 
coil (transceiver medium means) 33 is laid under the card base material 10a, and it is 
performed through this antenna coil 33 by the non-contact method by which the electric power 
supply from transfer of the signal of the RA/V equipment of data and IC module 11' and the R/W 
equipment of data used the electromagnetic wave. 

[0059] With this operation gestalt as well as the 1st operation gestalt, LCD12 is being laid 
underground and fixed by card base material 10a, and only the screen of LCD12 is exposed on 
one side of card base material 10a. As shown in drawing 7 , it is completely the same as that of 
it of the 1st operation gestalt which also shows the configuration of LCD12 to drawing 2 . 
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[0060] The external terminal 13 is not formed in IC module 1 V as mentioned above, therefore 
the through hole 15 for connection on on the background and side front of the film substrate 16 
is not drilled, either. The IC chip 17 of IC module 1 V is the same as that of the 1st operation 
gestalt (refer to drawin g 3 ). 

[0061] A-1 . With this operation gestalt shown in the connection diagram 7 of LCD and IC 
module, the terminal of the IC chip 17 is connected to the circuit pattern 14 formed in the rear 
face of the film substrate 16 through the bonding wire 18. You may connect by the face down 
method which the terminal of the IC chip 17 is made to counter a circuit pattern, and is 
contacted in addition to this. 

[0062] And LCD12 and IC module 1 1' are connected by the TAB method which used TCP. 
Connection of this TAB method is the same as that of drawin g 2 . 

[0063] Drawing 8 shows the example of modification. In this example of modification, the film 
substrate 16 is not formed, but the flexible tape 22 is directly stuck on the IC chip 17, and 
connection Rhine 21 on the flexible tape 22 connects the terminal of the IC chip 17, and the 
connection terminal 24 of the transparence electric conduction film 3 of a LCD12 top to IC 
module 1 V. In addition, it is protected in the resin seal section 19 except the terminal side of 
the IC chip 17. According to this connection type, it is possible to sag the flexible tape 22 and to 
adjust easily spacing of IC module 11' and LCD12 in IC card 10, with the connection between 
IC module ^V and LCD12 maintained. 

[0064] Moreover, as drawin g 4 and drawing 5 showed, the substrate 2 of a LCD12 top may be 
made to serve a double purpose as a substrate of IC module 11', and the IC chip 17 may be 
mounted in a substrate 2 by the COB method. According to this, the number of components is 
reduced and a production process is also simplified. 

[0065] A-2. an antenna - drawing 9 ~ and ~ drawing 10 -- the exterior -- data - RI\N - 
equipment -- IC - a module 1 1 - • - transmission and reception - and ~ RA/V equipment - 
from - IC - a module - 1 1 - ' - an electric power supply « acting as intermediary - antenna 
coil - 33 - being shown . Also in which drawing, antenna coil 33 is directly formed in the 
inferior surface of tongue of the substrate 2 of a LCD12 top. Although not illustrated, the both 
ends of antenna coil 33 are connected to the terminal of the IC chip 17. In addition, a sign 32 
shows the pattern electrode which the upper transparence electric conduction film 3 forms. 
[0066] Antenna coil 33 is formed in the pattern of the shape of a coiled form or a spiral. In 
addition, as long as it achieves the function as an antenna, you may make it patterns other 
than illustration. Antenna coil 33 may be formed by any of etching, plating, and printing. Since 
thickness is small, the antenna formed of these has the good aspect ratio of the cross section. 
Moreover, a coil pattern may be formed with copper by sputtering, controlling substrate 
temperature at 150 degrees C or less, since a substrate 2 is a product made from plastics. In 
the manufacturing technology of LCD, since the technique of preparing the transparence 
electric conduction film 3 made from ITO and 3' in a fine pitch by sputtering is established, this 
technique may be applied to sputtering formation of antenna coil 33. Thereby, simplification of 
a routing and reduction of cost may be achieved. In addition, even if it adopts which process as 
manufacture of antenna coil 33, with formation of the pattern electrode 32 of the transparence 
electric conduction film 3 made from ITO, it becomes another process. 
[0067] Although it will not be limited as an ingredient of antenna coil 33 especially if there is 
conductivity of enough, the thing of copper [ thing / cheap ] is suitable, in addition can use gold, 
silver, aluminum, carbon, etc. In addition, if direct current resistance is large, in order for a 
communication link property to fall, it is necessary to determine the quality of the material in 
consideration of resistance. Moreover, if it prepares by printing, the thing which made electric 
conduction fine particles mix in paste-like ink can also be used. 

[0068] Antenna coil 33 is formed so that a loop formation may be made, and the concrete 
configuration is changed with the wavelength of the electromagnetic wave used for a 
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communication link. In order to output and input an electromagnetic wave efficiently, the loop 
formation is so advantageous that it is large. However, the magnitude of a loop formation and 
arrangement vary with relation, such as arrangement of other components of IC card 10. For 
example, as shown in drawing 9 , for reinforcement of LCD12, as liquid crystal 7 is surrounded 
in the location near liquid crystal 7, antenna coil 33 may be formed in it, as shown in drawin g 
10 , a substrate 2 may be used as IC card 10 in isomorphism Doshisha University, and 
antenna coil 33 may be formed near the rim of IC card 10. 

[0069] As mentioned above, it is not necessary to cause the rise of the number of components 
the top which can adopt the production process which can simplify manufacture of sputtering, 
printing, etc. by forming antenna coil 33 in the field of the substrate 2 of direct LCD12. 
Furthermore, if the substrate 2 of a LCD12 top is made to serve a double purpose as a 
substrate of IC module 1 V as drawing 4 and drawing 5 showed, it is not necessary to cause the 
rise of the number of components further, and is desirable. 

[0070] Drawing 1 1 and drawing 12 show the example of modification of arrangement of 
antenna coil 33. In these examples of modification, antenna coil 33 is formed separately [ the 
substrate 2 of LCD12 ] as a coil coil rolled a coiled form or in the shape of a spiral. In addition, 
as long as it achieves the function as an antenna, it may wind other than illustration and you 
may make it the direction. If it forms using the lead wire of a flat cross-section rectangle, even if 
it incurvates antenna coil 33 a coiled form or in the shape of a spiral, its aspect ratio of the 
cross section is good. 

[0071] Although it will not be limited as an ingredient of antenna coil 33 especially if there is 
conductivity of enough, the thing of copper [ thing / cheap ] is suitable, in addition can use gold, 
silver, aluminum, carbon, etc. The copper wire which forms antenna coil 33 is desirable when 
insulating covering is given for short circuit prevention. 

[0072] The both ends of antenna coil 33 are connected to the terminal of the IC module 1 1 on 
the substrate 2 of LCD12. The magnitude of the loop formation of antenna coil 33 and 
arrangement vary with relation, such as arrangement of other components of the effectiveness 
of antenna coil 33, the engine performance, or IC card 10. For example, as shown in drawing 
H , for reinforcement of LCD12, as liquid crystal 7 may be surrounded in the location near 
liquid crystal 7, antenna coil 33 may be formed in it, and as shown in drawing 12 , antenna coil 
33 may be formed near the rim of IC card 10. 

[0073] As mentioned above, the shock resistance of the substrate 2 of LCD12 and the plastic 
material of 2* is good, and its flexibility is high. However, if antenna coil 33 is formed in it as 
liquid crystal 7 is surrounded in the location near liquid crystal 7 as shown in drawing 9 or 
drawing 1 1 , it is possible to raise the mechanical strength of LCD12 further. 
[0074] LCD 12 and IC module 1 V to which the process above of A-3. card manufacture was 
connected are laid underground in card base material 10a so that one side and the external 
terminal 13 of LCD12 may be exposed. If the process of this laying under the ground removes 
the point that connection between IC module 1 V and antenna coil 33 needs to be maintained, it 
does not have the production process of the 1st operation gestalt, and an essential difference. 
[0075] B. IC card 10 concerning the 2nd operation gestalt of ********** is also used for a smart 
card, a prepaid card, a commuter pass, etc. The point performed by the transmission and 
reception accompanying RA/V of the data of the memory 31 for data carrying antenna coil 33 
differs from the 1st operation gestalt. 

[0076] The following outstanding effectiveness is attained by having applied this invention to 
the IC card which transmits and receives such a non-contact type. For example, about the card 
which performs rewriting or a postscript of the data of the memory for data at every use, the 
contents of a display should be updated like a smart card or a prepaid card at rewriting of data, 
or every postscript. In such a case, by the conventional medium, a postscript or rewriting of the 
data of IC had taken time amount for renewal of the contents of a display. The convenience of 
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the noncontact IC card that this fault is easy to write and that it is quick was spoiled. 
[0077] On the other hand, in IC card 10, in order that the postscript of the data of the memory 
31 for data or rewriting by CPU30 may be interlocked with based on the transmission from an 
external device and the LCD controller 34 may update the contents of a display of LCD12, the 
equipment only for [ the contents of a display ] updating is unnecessary, and the time amount 
for it does not join a postscript or rewriting of the data to the memory 31 for data. Therefore, the 
convenience of a noncontact IC card is utilizable for the maximum. 
[0078] 3. 3rd Operation Gestalt (Contact Process-cum-Noncontact IC Card) 
Although not illustrated, the external terminal 13 exposed to the front face of card base material 
10a of IC card 10 which lays antenna coil 33 under the interior of card base material 10a of IC 
card 10 concerning the above-mentioned 1st operation gestalt, or is applied to the 2nd 
operation gestalt may be formed, thereby, antenna coil 33 and the external terminal 13 prepare 
in an IC card as a means to carry transmission and reception with external R/W equipment - 
having - from both a contact method and a non-contact method - alternative - antenna coil 33 
- or it minds external terminal 13 and transmission and reception with RA/V equipment are 
attained. In this case, also with the RA/V equipment of a contact method, or the RA/V equipment 
of a non-contact method, RA/V of the data of an IC card is possible and it is convenient. 
[0079] 4. With other 2nd and 3rd operation gestalten of the example above of modification, 
although the electromagnetic wave is performing transmission and reception of the data of IC 
module 11' and external non-contact type RA/V equipment through the antenna 33, light may 
perform not only using this but using an optical medium means. For example, for a 
photosensor to perform reception from R/W equipment and what is necessary is just made to 
perform transmission to RA/V equipment by light emitting devices, such as LED. 
[0080] Although an indicating equipment is LCD12 with the above-mentioned operation gestalt, 
it is also possible to adopt an electroluminescent display and a plasma display. Although the 
contents of a display cannot be checked by looking if electric field are not impressed with a 
reader or an individual portable reading terminal in the location regular in these cases etc., by 
the profits which this invention brings about, the equipment only for [ the contents of a display 
of an indicating equipment ] updating is unnecessary, and the time amount for it does not join a 
postscript or rewriting of data. Furthermore, it corresponds to the record data of a storage 
means completely, and the contents of a display of an indicating equipment can raise the 
dependability of the contents of a display. 
[0081] 

[Effect of the Invention] As explained above, according to the IC card concerning this invention, 
they are able for the contents of a display to be able to raise the dependability of the contents 
of a display, and to simplify rewriting of data etc. moreover according to use of a card, it not 
only to be able to to update, but. 
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KSIf 1 0 ac7)frffit=Sai§ 
^i: <^ii;tffi^B^T^a (LCD, myrmW. ) 1 2 1 
;c.l>. t^i. tt-Y'^Ml0 3ii,z\i. IC^XA-;H 
1 • ll^$*lT ^^-S . I C * y'a-yP 1 1 \tmi 

1 3 ^mtxa o . ; o^hsssi^ ( j^sft^ 

mi^X-'^htli, . J'hgPSe? 1 3 (i , I C ^: va-;H 

40 OacO>^-ffiCStii?-^^>ixTV^|,. 
[0017] A-1. LCD 
LCDl 2i:LT«i, 7 OVJ^i^^ryX^y^W^^m 

A'y7.Wm:m\^tz^(^f^^Mzit'<.X. M*^ 

1/2, m^tfi2/3X'h^. L*^t, 7'f/l'A«7*5 
v ^SffiSrfflv L C D 1 2 {ii}»SttAi^»T-*> 
I>^v:i6^t LTtm-r, -^W^ti-m^^fz^m^fXi^m 

50 [0 0 1 8] CliOLCD 1 20tSji*>'l22{C*§tLTV% 
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fc.a«2. 2' iOSgiSig±$-Jifjht»St2. 2' tft 

2. 2' <nK^^\,znHthm±j,z\t. ^ti^'ummm 

3^ ySffiiit'*) 0 , ±ffl|tOS9H^«l 3ti:^^^Jf^o' 
<&>'^•;?'-yt:ffi«T-^>S, 5|BB^«^3. 3' 
iot, S«2, 2' c7)^v^cMl^]-r■?.®±Wi. 
)i84. 4' *«}gli!c$tl.TV^^. tit. mL2. 2' COISI 

»fiii2. 2' c^^hlicOffiWi^-il. 

Tffi3t«l' c7)Tfflt:(ia[a^?rB3^>-rRlt«8*»*lI 

[0019]S«2, 2' fc LTti, 3t^S:frtt*^''>^ 

^— -i^yruu— PES (;K•Jx-r/^;^;^7 

DA) *W^>^1-S., S«2. 2' WiffiR&icOfci^O 

«0Tyi^-3-bt^^*ffil?« (S i Nx + S i 

[0 0 2 0] SB3#«iK3. 3' JiITO*^^>:Srl.. S 
BB»mill3. 3' «i. r5;?.^-y:7*>^>^:SII«2, 

2" mmi^^^.Lx. 2' <r)»smwt' 

[002 1] ie[6])14 , 4 ' -fCtcS-^cO^T L^c 

lkmWi).Zl^\^t:>flX^'^ . -m^^zM. 2 5 0~3 
^iiTt^l., L*>L. T7;?.^-yi?MiO«S2, 2' (i 

184, 4- mmiih, 

[00 22] i^-;U«5Ji, Er6l)K4. 4' c7)«f4i:|SI 

«icss2. 2' <7)H^$:#ji:t. lA^ixxmmc 
2,2' t:^^^h^wz\±. -m\^E.-nt^±tim^ 

l3i}^mil\.\ ^hiZli. >'-)l'tt5izli. jS^>5:«rM 
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[0023] 7.'^-^^<r)-^m^mtijy7.\.CX>(r>% 

-^(i(rme\t. ^)vm.m:A-k^%uz<\.^-mm 

^>y:^, i^oA. if^x7 7-(f<imm'^mx'h*). r 

Ti-^ym. xi-uym^^mmn'f-x'h^fzibMti- 
^\ ttz. x^—f6f}m'M^j:mm^}i^^X'!^mm^ 

10 ti. mL2. 2' «7)|B!li*<i^-fc:!Sr&J:afc. x^--^ 

6iimmizi:r)m.2. 2' izm^^tix^^^htm 
Lv\ mz. ryxi- y9(r)x^-^6iz-y\<^xii. « 

ieat^ta«2. 2' ti7)««*<ftifT'«.i.. 

[ 0 0 2 4 ] ?SfB7{i. m-^EnSD<^*?7f^, ii'^^r< fc 
20 10 (Dm^^t Jtti I C H 1 0 <^ffiffliim<?y»a« 

. i}m^a7<7)m7Fft^mmii.-tizti<^mx'hi. 

mi\^±-t^:ittfix'^&ttuz. 
mib(7)^^^mzii mmmimm-ti a t 
I.. 

[0025] 5SiSm»^?SfBtCl4, T9 U 

.■K'j-?-, ^'onr^'yi^-hisi^jg^^yv-. ^ 
^'yyy^mmm^B^')'?-. -yair-fy^mm^^ 
yv-. v-o^Hfy-rtu-^-fyi^^^B^TKyv-fc 
J:lf:cxT}UiJm>m¥B^V-?-^^k'i}^f)h. Uti^ff) 

mm^m^mB^^m^^tzt izx . m^mm 

*#*7t<4 I C;<?-H 1 0<^mmi<D^^m^B7 

cD^^s[fi^i:mE-tizti3^^x'S>i, mm. ic 

40 

[00 26] i^l4><05fi^«ttS;M-^?K^«iPf 

7f*<^B#s/c'ftt'^ < , mzm^ii^ma^ ti^tx- 

[0027] A-2. IC^rxa-yl- 

;i?-K«1^1 OatCtfiS^tlTV^S I C^y'i- 

S I C»K (7-<;Wi.S^) 1 65r(ixtvi|,. 7-f;U 
50 Aa«16c7)^ffiW4, :^JlSMA>t.=5rS<3La'«cK 
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[0028] y<)\'j^mm eco^tciii cf--y7-i 
tci c f - -y ri ,7 <r>^=tinm^x^m^'^h 7 X - 

3, y-f^t-AS^l 6i3j:rX|IIffi>'N':?->-14S:«a-t 

ix^zi. O^l-Mi^ 1 3<^^ffl!lO?hgBffli^ 1 3 i:S(ic7)IiI 
SS>'^•:?->' 1 4 i: coralOSaA^i: (^ixT V^-i. . 

[00 29] ^'btc, 7-(;wi>.»Ki eoKilWi. «»J 
[00 30]ll3(-^^-rJ:p(::, IC^-yri7Ji, C 20 

pu mm^m 3otf-^ffl^*'J (lefi^S) 3 

onybD-^jL^z-yl;-) ^«^-rs. CPU30{i. 

^{C, CPU3 0(±, LCD 1 2<0«S^I^§$r»J»-ri. 
LCD3ybn-7 {LCDH5>f>'N\ 30 

S) 3 4<7)fflfi£^«^^^ii.TV^.S, 
[00 3 1 ] T-^'ffl;<*'J 3 ItCJi, IC*-K10 

* T- ^'^fflSSfi, c p u 3 0 *5Sfi tT^cft-^tc* 

<s\^xmi.L.mufmmAicp\5 3 0if^mm^ 
t,zm^<m%^ifi'>xtm-fh. ^rfc. awr-^' 
, - B T - ^'ffl ^ * u 3 1 (cf Eii^s fc mix- % ^ 

iatc^ixTl^l.. 40 
[00 321 T-:J'ffl>^U31W±. LCDl 
2cO±{iJiOJSB3?l^l^3 (I12#H1) (7)3111*.^, -r^ 
i>*>LCD 1 2<7)«S^I*I^Sri^S-r&Bfi6T-^' (^^T^ 

3 5 k-t I. LCDrjyhn-734ti, CPU 
3 0 <^ 7 K U- X A'x i: T- ^' 7t T- ^' *^ . 

LCD 1 2l.zm^'tK^f-:$'^mit. Z.<r)'f—9^: 

^. ^/c, LCDayho-734{i, ^^t'-:?;^^ 
'J 3 5 *> f>^7T^r - ^ S: PftXlil LT L C D 1 2 tcfeiM-r 50 



i^m^l 1-1 203 1 2 

8 

J:i,\ 01fcJ:l^3tc.T^tMT'J±, SSSISSrLCD 
1 2{c^^-rSJ:5(c^:-:.TV^S. Cico^^r-^'A^'L 
CD12CKjM$ix5i:. LCD 1 20^BJ^m^3. 
3' Stcmffi*«ER!iD$<il.. ::*i.t:J:0. ^mmSa 

[0033] A-3. LCDt I C^^-'i-ZUOg^g? 
03{c*t-i3(C, CKOlUfeJ^JiTii, LCD12i:I 
C^xa— ;H KiTCP (tape carrier package) S: 
fli^^yiTAB (tape automated bonding) 
ixTV%|,. mWWi, LCDl 2<OSS2<?)-Jg|»tfO 

Ttai:. I c^^i-zn i<7)7 -f/L-ASKi eco-sa 
%orm^zyv^i/ir)Vn—r2 limm^fixa o , 

C:iXlC<t->TLCD 1 2i: I C^i-'aWH 1 

§fL-c<.^.s. yv^'y-:f)V'f-r22<r)l.mz\t^mk 
t-^hts:h'm.'n\m.v^y2\tmm^iixii^. 

vy;WT-7"2 IbWkv^ y 2 1 tt'TC P*i«^ 

[0 034] #*gig7-Yy2 lii, LCD12C0SBH^ 
m)i3<0^ig^2 4i:. ICtxA-;m«lHli?SA 

t,zJ:iHi. I C^:i/jL-;H 1 1 LCD 1 2k(7)gg?$: 

m^ttitt. yu^>-yji''r-y°2 2^mt-tx, i 

C:^-Y 1 Otfeft'S I C^i;^ju-/H 1 i; LCD 1 2 

[ 0 0 3 5 ] A-4 . 75r- mm<7)xm 

±te«OS^$itfeLCD 1 2i: I Cti^'j2.-;H Hi. 
LCD12ff)h-mb9\-^m=F13tf^miiitlXoiZ, ii 

Oa(CSig$iXl.. icOlSt Lr«i. LC 
X>\2b^\%m- \ 3tffiS-ri.SB:«-5-C:^l^>i:l5]ffi« 

hfc, ;*-K««l 0aOTa52:^:■rIH^35«^:^^^S^l:t- 
-;^^<7)^Ti— ht^ailLT, m!cth^b\,zi.^ 

aym) . tt:. |n|«tLCDl 2fcHSI5ffi^^l3(Cffl 

Hr'Jx^lxyT^7^'V-hv— hi:, ;^-H»*Jl 0 
a (OTSB S- ^r-f DflSBO^Sri 'J X f- u y T u 7 U- h 
j^-htSrSflL. mSlzRmitt^-yh^ll'h^b'ffim. 

m^^mf^iitmix. znh^m^-ixi^x^K 

t^ti, ^artSKtcLCD 1 2i: I Cti^'a-yH ItS: 
ffi) . 

[ 0 0 3 6 ] B . mm:}}^ 
B-1. Si^W^fB^Sri:' 

±ie«0 1 C K 1 0 (im^Sfffi i: LTffiffltl. 

^mx'hh. c:*-H$:fflv%jti;?st^{i. 
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{oo37Hi) rv^^v^-vtnmiz. wm 
\,z^^ixh^-ir W'vVi^x^M.^^r) . CIO 

hi 

(ii) ^'Ui^-yh:^-htmmi>z. ^ffamxmzic:^ 

Wm:^-tT-'S'\ir-i'my^'^^)\.zsm^fvf. -r- 
ill.. 

[00383 BU^cO^'-f a«5:iilgLT. ffiffl 

[00 39] -?-C:T', la^*, I C;<r-KOT-^ffl^^: 

m\mm^ifim^<r>^7t\,ztj:^mmm'^h ztifi 

[0040] C:ix{C«L-C> ±tecOIC;<?-Hl OtCfc 
v^TJi, W.^l\i^.^mmmmi>mz%^iiimi^ 

fihtx' (<):cT-^'ffl;<^: 'J 3 1 <mmn^<r>o ■h<n 
^■fK^f-iS'i^^tiitx') (±. m\^m^tfim 

^^ixh. m-oX. LCDl 2«a*rtS«±^{c«i2^ 

fMmAmmm!St.m.mm<xi>. tm^-i^^ 

[0 04 1] :i<n'LCDi2<rm^tf^\i^ T-^m^^ 

^y3 \<^mw-9\.z-^\,zn^Lx\^h, m-^x, 

^HSffl^tir-r^ffl^^ 'J 3 1 cOieilrt^Sr^L^ 
LCDl 20**l*l§5:^-r'&C:i:<it'*^ 

X'hi>. 

[0 04 2] $^>IC, T-^ffl;^^'J3 lt5j:tA'CPU 
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SOU. >-yi/;Pf--y7'MCU^ffl^-ri.IC-?--yri 
HzmihtlXm, LCD=?>hD-734{±CPU 
3 0tiStt<otlt:v^|,:iti^. LCD12cO^^I*I^S:t 
'J 3 l(0lEli[*l^t^iJfllic^-ri.::t{S{5 

iz-SibhzttMmx'hh. 

[0043] mzT-iEm^'^^m.mi}^Lc d 1 2 

10 C D 3 V h D-5 3 4 i:<i^il<0 h* ^'f a'X'L C D 1 2 & 

H»n oacoss«2:#<'\ imffymmimhijHzmt 

f^ib. iilZ<^Xo^j:^tl'^ilX\.'>tHi. IC;*-K 
1 OOftffl^0r«O^«(itt*,tj^tl.C:i:*^tg-C 

[0 044] ^hl>Z, ±EI C;<?-H1 OiiiJOTJi. 
i1^Sffl3!p'903M«(::S-:yv^-CC PU3 0l=J:l)T-^' 

m?('t>j3i<^'f-i'<omitf.ziimmtmmtx. l 

Cb3yha-734*>'LCD1 2comi(H^<^WMi 
fziimmi,zmhh;ii:i>^j:^\ 

[0045] m^comf- ■ s^i^*5Cco^*i«»^D 

■xiimm^<^mmmm.ti''^x'h'>fc, 
mc^tzMz f - tojif ei; fzummzmm^fj^ii^'ox v > 
^c. ±iei c;{?-F 1 oiizithco^mm^zb 

30 *«^S6T*)l.. 

[0046] ±M<0 IC/j-VlOli, m^MWci^X' 

[0047] B-2. SW# 
tfc. ±ie<0 1 C:f}- ¥ 1 0*i^$^:t'c7)^^t LX 

40 mx'zti(><Dm:'iHmi:m2.-thzbi>^^\^^^ 
bLxii. tmn(^m^^i:<!S(:^-tizbm^\ 
[0048] mk, mm^'^'^^^mmt. :f}-v<7)m 

tighter. mmi}'T^mimtizbii'j'-^j:\'\ 
[0049] L.5f)>L, ^^(^m^u^'ii, m^s^mz 
50 fiffltt«i^v\ -r^Sri^^^-Hcoieiii^i^fc^rtgfc 



3/7/2007, EAST Version: 2.1.0.14 



(7) 

1 1 

*<iELv^A^i: 3*«tl.C tfzmz. 

^{i 0 AScOBTt'ftTIi I C h'co^^l*l«*«iE tv^ 

[00501 ;fl{c**Lr, ±ieoiC;<>-Kl OlCfc 
V^TJi. LCD 1 2£7)^|*I^«±. T-^'ffl^* U 3 1 
<0f eflr- ^' tC^^tcSftJS LT ^ ^1) . T- ^'ffl^ ^ 3 10 
Ifcil/CPUSOti, i^y^/l^^-yTMCUSrfll^-r 
S IC-?-7n 7tcigft'^aT*iO> LCOnyhn- 
934^iCPU3 0t^S^t'^i^•CV^I))t«», LCD 12 

co^^i*is^7'-^ffl;<ty 3 loieiirt^fcsmtc^ 

[0051] fiiit^IEffiffl#^^]R#«*«LC D 1 2 

7c0rti!<0LCDaybD-734$:|gl!l$-ti-|.*\ L 
CD3Vhn-7 34i;{igi|OK^'f A'TLCDl 2Sr 20 

[00 5 2] $<^tC±ie<?)I C;i/-Hl OlCfcV^Tti, 

h.m->x. LCD12 (omTjimmi^iziim^mTh 30 

[0053] c. 

c-1. ^mi 

m4ii. ic^i^*a-;n 1 tLCDi 2tc7)jg^:tr^ 
cy^mtTM: ^:^7)^04t^fev^T^i. LCDi2iO 

±ffl!ioffi«2^i c^v'a-;ui KDmwttLxmm 

S^2tC0B (chip on board) iT^X ICi--/ 
ri 72rj|^LTV%^. fif^T. ll3(C:^-r7U^i^7' 40 
;u-f-7'2 2fcJ:rXi c^vjL-^H l<7)llfflc07^;P 

[00 54] 3gBJ^mJ13{i. LCDl 2C0A-:?-yl; 

mmt bx(r)mimx^< . msizm-ty ^ )VM,mi 
1 ei,zii\ihmw-^9-y\ A(r>im^mh.x^^h\. ft 

3<i;^;u-*-;n 5<nnmmff>±WMWimiitLxm 

BMmii3{c^fM$fiTfco. ic^-yri7o#mffi 

<i®Bfl^«M3tc«M$iiTV^|,. 50 
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[005 5 1 IC^vn 7c7)l:ffii;3iBMm]^3tO« 

^{±, ^^r^yv" ^ >i^1j^Xffhixx\^^. ttch 
•h. ®B^«S30iBill^"?^->fc: I C^-yT 1 70* 

mffi*\ ^^yf^y:/v^^i8^i]-ixmm-$tLX\'^ 
sizi. mBmmm3<'ymy■<1S'-y^z^^jxx\>^ 

h o r cO^Hm-Ji, L C D 1 2 (^±m<r)mLi:i^ I C ^: 
[00 56] C-2. 

05(±, I c^i/'A-zm tvLCDi 2tiO««g:^rje 

tfOflllO^H^IJS-S^-f. CK^^WtfcV^Tt), LCDl 
2<0±ffl!l<03eiR2€- 1 C^i/ji-;H l<OS«ifc LTft 

fflL, «:K2CCOB:^r5^T'IC^-yri 7S-IISLT 

v^&, -ei-T, ^Miti5i«ti, ^Bj^mK3(±. L 

CD 1 2(nJ^9-yWmt LXcr)m\fznX'ts:< . M 
3 iz^y ^ )VAmsL 1 6 tfettSEB^N-^j'-y 1 40 

[0057] ic^",rii<nnMtmmmM3(7)^ 

3SBB«SM3coiSilS^t;!'-vti c^'xri 7<o#sai 
M:trtt^«(i2 0^:frLT«iB!Sil-CV^|,. ^rtJ. 

s*tt^m)i2otjiBflsmia3. ^i.x/mis'm'm 

2 0 h I -y r 1 7 cOSffitt. 3l«ttgf«S'JT-««^ 
Wfil^ :iCO^mX'h. LCDl 2tfO±i|c7)S:^A^' 
I Cti^'i-yH 1 b LXim^ixX\^i>tz}!b. gSfolS 

[0058] 2. ||2SIJfi}glB (^^«j!KlC;!>-K) 
A. 

me\t-:mm<m<rmmm^z%h \c:f}-Y\o^^ 
^^mmx'hh. :i(r)\c^-Y\ox'\i. i,ii,i'm<r> 

"^Wikm-VWt^l OalCIC^i/'a-yH r (7)^ 
WifimWi.^ixX\^h , 0 I Ctj/ju-yH 1 ' 
J±, i'haSJg^l 3m <. ;<r-h'a«l Oa±tSflJ-r 
J'hgpifg^ 1 3c7)fti)'9ic, ryr^n-f 
/l- 3 3*^'X?- 1 0 atCttffiiS 

^ixTfeO, :i<nTyT-^-:i^ i\'33^i^LX . r-^ 
£^Sg^«#S^at I C^y^a-;H 1 • i:C0fI-f<7)gg 

mm Lfci^mmx-'iihtih . 

[00591 c: cOMfeJBffiT t , m 1 USS^ffik |Bl« 
{t, LCD 1 2*>';<?-h'S«l 0 atcSiS • S^^flT 
is 0 , LCDl 2(rm7Tmfmifi*l- 1 0 aOfr 

m^n^^^hfcc^-^h. ia7tc^j:5fc. lcdi 
2 t , m 2 icistn 1 mmw^^ti b-k<nm 
x'hi. 

[00601 ±fE<7)J: 0 tc I C* i/'a-;H 1 ' \.z\m 

(,<r>mmbm.m<rfmm.mcr)X)\^-it^-)v\ 5 t^ig^fi 
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[006 11 A- 1. LCDh I C^i^'i-;l/OSig 

mi iZTTitznm&^MX'ii, y < 1 6<7)S® 
m-txmi.^^hy 3^-^^'^>-mx'W^^'fr'r>x 

[0 0 6 2] -eUT. LCD 1 2 i: I C^vj.-/H 

1' {i:TCPS-fflv^/iTABSr^-«g?§ixTV^S. 10 

[0063] I18{±^^j$r*-r. i£7)?gsim-<4 1 C 

ti;^A-;n r 7^;UAS;Ki 6*5iSft'c>ixr 
is/^-f. I c^'yri 7^^Eif7^^i^y;^f— 7*2 2 

l*n Cf-vTl 7£7)ffi^fc LCD 1 2iO±IIiJcOSB3^ 

1 TcoaWWi^liitfihgPl 9T-»S?ixTV^S. 
wCO^^^^l^cktlff. IC^xi-yHr fcLCD 
12fcO«MS-8ti$L^*^. 7Vdfvy;UT-r2 2 20 

IC;<?-H10{cfc(tl.IC^yjL-;H 
r tLCD12fccO0ll^§^lcPS5-tS>Ii:*<nrflg 

[0064] ttz. mAHi.xmsX'TnLtz^ol.z^ L 
CDl 2<7)±i|coaK2$rICt>'-A-;H 1' 
tLXm^L. ^«2{CCOB:^^T'I Cf--yri 75: 

[0 0 6 5] A-2. ryr-t 

I29fcj:l^l 0«. i'[-?iPO-T-^'oa;^»t'^fifc I 30 

I c^ vi-;n 1 ' '\<r>'m]m^im^tthryT-f 

n-ijvss^i^-f. \ytiiffM^zi5\^Xi, . rvr-fa 
^)V3 3\t. LCD12 <0±«!ltOa«[ 2 OTffltCttS^ 
^^nxv^l,. [l^L^v^*>\ 7>'Ti-3-<;l.3 3c7)M 
Sg«4s I C^-vri 7cO^(cm$ixTi^^. ^fc. 
4*^3 2t4±l!8<^^fl««K3*«}^^LTV^I.^N':?-y 

[00 66] 7yT-^3^;^3 3^3-f ;U:yc^!t{4;?.>'N' 

i.^m^^iiti7yT-ti,m^ifi'h^\-^<r)x\ ^<mm 
(r)rx^9V]ALti^mx'hh. ttz. mm2ti<ryxi- 
•v^mx'hh<r>x\ mim.^ 1 5 o-cwtcwjl^ 

$:JB^LTt>J:t\ LCDOSitfiT^iT'ti, 
y/lCj:') ITO|^<7)g0B^SM3. 3' $:»H^t-y 

^x-mih^miim^Lx^^hffiX'. ryy-i-a^/us 50 
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iS3WN-^-y«ffi3 2comt«4mSfc=5:^. 
[0067] Ty'ri-o^)V3 3ff)MmbLX\i. m% 

'&t)^+Wzhti\.mi,zm&^M:\^tiK ^ffi^^I fc*»^> 

oh. 

[0068] ryTi-^^/V-SSii. ;W-7'^^r-r J: 3 

izm&^tixa*) , ^(7)mm^j:m^i±mmizmm^ti 
hmmm<r>m^zX'yx^^iih. mmmmmx< 

ic:^-\^iocr)m(o^Si(omsm<ommzx'Ofi' 

XoiZ. LCDl 2Offi5S<07t«6, ?S^B7t=j£oiaMfc 
?ga7 Srffltf ct 3 LTT VT:^3>f ;P3 3 S-iSJfC t 
J:l>L. lll0tc*-tJ:dtc»K2S:IC;!:f-H10t 

^mwziz L I c;i{f- K 1 ooirf-^tiet^r 

;U3 3 5:i£(tTi>J;»<\ 

[0069] JU±(oj:3i'. ry'ri-^^ii^ss^m.m 
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